JOURNALS, BEARINGS, AND LUBRICATION.	245
When bearings have to be used where corrosion or electrolytic action is to be feared, as in turbine work, glass and the end grain of very hard woods have been used successfully as bearing materials.
140. Problem.—It is required to design the collar thrust-journal that is to receive the propelling pressure from the screw of a small yacht. The necessary data are as follows: The maximum power delivered to the shaft is 70 H.P.; pitch, of screw is 4 feet; slip of screw is 20 per cent; shaft revolves 250 times per minute; diameter of shaft is 4 inches.
For every revolution of the screw the yacht moves forward a distance = 4 feet less 20 per cent = 3.2 feet, and the speed of the yacht in feet per minute = 250X3.2 =800.
70 H.P. = 70X33,000 = 2,310,000 ft.-lbs. per minute.
This work may be resolved into its factors of force and space, and the propelling force is equal to 2,310,000-^800 = 2900 Ibs., nearly.
The shaft is 4 inches in diameter, and the collars must project beyond its surface. Estimate that the mean diameter of the rubbing surface is 4.5 inches, then the mean velocity of rubbing
surface would equal 4.5 X— X 250 = 294  feet  per minute.   A
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safe value of p, the pressure per square inch, at this speed is 50 Ibs. The necessary area of the journal surface is therefore = 2900^- 50 = 58 square inches.
It has been seen that it is desirable to keep the radial dimension of the collar surface as small as possible in order to have as nearly the same velocity at all parts of the rubbing surface as possible. The width of collar in this case will be assumed 0.75 inch; then the bearing surface in each collar
5-52Xfl:
— iL^	:	= 23.7 -12.5=11.2 sq. in.
4	4
Then  the   number  of  collars  equals  the  total  required   area divided by the area of each collar =58-5-11.2= 5.18, say 6.

